U
niversal background checks are favored by more than 90% of all Americans (1) . Legislation requiring background checks for private firearm sales has been strongly endorsed by leading U.S. medical (2) , legal (2) , and law enforcement organizations (3) . Despite this support, most states do not require background checks for firearm sales between private parties. The extent to which the absence of requirements for universal background checks contributes to the more than 33 000 annual firearm deaths in the United States (4) is unknown, in part because even the most basic information about background checks is not routinely collected. For example, no routinely collected data indicate how frequently firearms are transferred from one private party to another, where and between whom these transfers occur, or how often they involve background checks. What is known is that many gun offenders obtain the guns they use in crime through private sales. For example, a survey of prisoners convicted of gun offenses revealed that 96% of inmates who were prohibited from possessing a firearm at the time they committed their crime had obtained their firearm from an unlicensed private seller (5) . Other studies identify unlicensed private sellers as major contributors to illegal firearm trafficking within the United States and across the U.S.-Mexico border (6, 7) .
Because routinely collected data do not provide estimates of where firearms exchange hands after entering the U.S. market, or the extent to which secondary transfers are subject to background checks, researchers have relied on national surveys, the most recent of which was a random-digit dialing survey conducted in 1994, to estimate the proportion of U.S. gun owners who obtain firearms without a background check (8) . That survey asked gun-owning respondents whether they had acquired firearms during the previous 2 years and, if so, whether their most recent acquisition had been "from a federally licensed firearms dealer" (the proxy used for having undergone a background check). As reported first by Cook and Ludwig (8) , approximately 40% of gun-owning respondents who had acquired firearms between 1992 and 1994 did so without a background check. No contemporary estimates exist.
We believe the current study is the first in more than 20 years to update and extend information about where, when, and how current U.S. gun owners acquired their most recent firearm and whether the transfer involved a background check. We enumerate the proportion of current gun owners who acquired their most recent firearm without undergoing a background check by acquisition type (purchased vs. nonpurchased), subtype (where acquired, from whom), and recency of acquisition. In addition, although federal law does not require background checks for firearms trans-
Measures
The full survey, conducted in April 2015, was designed to examine patterns of civilian gun ownership, storage, and use. It determined gun ownership status and whether the owner's most recently acquired firearm was obtained with a background check but did not ask about the timing of the most recent acquisition. To determine when, relative to the original survey, respondents acquired their most recent firearm, GfK invited all gun-owning respondents from the April 2015 survey to answer additional questions in November 2015 (Figure) .
Gun ownership status was determined on the basis of responses to 2 questions, the first being, "Do you or does anyone else you live with currently own any type of gun?" Those who answered affirmatively then were asked, "Do you personally own a gun?" Respondents also were asked about their most recent firearm acquisition, including the type of gun (for example, handgun or long gun), whether they bought the gun or acquired it in some other way (such as through an inheritance), and where they acquired the firearm (for example, a gun store). Data regarding background checks are only from respondents who personally owned guns.
To determine what proportion of current firearm owners underwent a background check for their most recently acquired firearm, we asked all gun owners, "As far as you know, as part of the transfer, did you undergo a background check?" All gun owners also were asked, "Did the person who sold you a gun ask you to show a firearm license or permit before buying the gun?" Respondents could answer "yes," "no," or "no opinion/don't know" to both questions. If the response to either question was affirmative, we classified that transfer as having involved a background check. Respondents who answered "no opinion/don't know" to the background check question were included in primary analyses after imputation (described later).
In the supplemental November 2015 survey, all gun owners from the original survey still in the KP were invited to answer 2 additional questions about the timing of their most recent gun acquisition. The first question was, "When you completed the prior national firearms survey, sponsored by Northeastern University, in April 2015, you said that the gun you acquired most recently was a [insert type based on type noted in the April 2015 survey]. Thinking about this gun, approximately when did you acquire it?" Three options were offered: "within the past 2 years," "between 2 and 5 years ago," and "more than 5 years ago." The second 
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Firearm Acquisition Without Background Checks question was, "What was the exact year that you acquired this gun?" Respondents were asked to specify the exact year or to report that they did not know the year.
State Firearm Legislation
State laws regulating private firearm sales generally require that before a purchased firearm can be transferred between private parties, the prospective purchaser undergo (and pass) a criminal history background check. For the state-level analyses, if a state had implemented a private sales law by 1 July 2013, it was coded as having such a law for the analyses involving firearms acquired within the past 2 years. Washington and Oregon both enacted laws in the latter part of 2014 and therefore were coded as not having a background check law (10) . For the analyses involving firearms acquired more than 2 years before the survey administration, Colorado and Delaware were coded as not having state laws because they implemented laws after 1 July 2013 (10) . We assumed that the state in which each respondent was living at the time of the survey was the state in which he or she had acquired his or her most recent firearm. Firearm purchases made between individuals, at a gun show, or online were coded as private sales, but those that occurred at stores or pawnshops, which by federal law are required to be licensed as firearm dealers, were not.
States with laws regulating private sales as of 1 July 2013 include California, Colorado, Connecticut, Delaware, Hawaii, Illinois, Iowa, Maryland, Massachusetts, Michigan, Nebraska, New York, North Carolina, Pennsylvania, Rhode Island, and Washington, DC. Except for Colorado, which enacted its law in 2013, and Delaware, which in 2013 converted its law from optional to mandatory, other states that regulate private sales enacted their laws before 1996 ( Table 1 ). All states with privatesales legislation regulate handgun sales; 11 regulate long-gun sales (long guns include rifles and shotguns) (10).
Weighting and Analysis
To ensure reliable estimates at the national level, our survey oversampled gun owners by using GfK demographic profile variables, then used the gun-owning questions in the April 2015 survey to verify gun ownership. The GfK group provided final survey weights that combined presample and study-specific poststratification weights to account for oversampling and for nonresponse to both the April 2015 and November 2015 surveys. Additional details about survey weighting are available in the Appendix.
Regarding the background check question, 148 respondents (23 of whom acquired their most recent firearm within 2 years of the survey) answered "no opinion/ don't know." We did not believe these responses represented an informative outcome; therefore, in primary analyses, we used multiple imputation to account for these "missing" responses for our outcome of interest. Multiple imputation for missing values was done by using logistic regression under the missing-at-random assumption. The imputation model included predictors of background check status: place and type of firearm transfer; timing of transfer; residence in a state with laws regulating private sales; and additional covariates of age, sex, educational attainment, ethnicity, marital status, urban or rural residence, and veteran status. We generated 100 multiply imputed data sets, and estimates were derived in Stata, version 14 (StataCorp), by using the "mi" and "svy" suite of commands. An additional 15 respondents did not know when they acquired their firearm and were excluded from analyses that involved acquisition timing but included in the overall acquisition numbers. All analyses used weighting commands (using the weight variable provided by GfK) to generate national estimates reported as (11) . We conducted sensitivity analyses to examine how our estimate of the proportion of gun owners who acquired their most recent firearm without a background check varied depending on how we handled respondents who answered "no opinion/don't know" to the background check question. First, we categorized all such respondents (n =
from the "within the past 2 years" group; the second included all 134 in the "within the past 2 years" group.
Role of the Funding Source
The funders did not play a role in the design, conduct, or reporting of the research or in the decision to submit the manuscript for publication.
RESULTS
Of the 7318 invited panel members, 4165 started and 3949 completed the April 2015 survey (excluding 48 active-duty military personnel who started the survey but were ineligible to complete it), yielding a survey completion rate of 54.6% (12) . Of the 2072 gun-owning respondents in the original April 2015 survey, 1880 were still in the KP in November; all were invited to answer the additional set of questions about the timing of their most recent gun acquisition. Of the 1880, 1613 (86%) responded. Respondents to the supplemental survey did not differ from the participants in the original survey with respect to age, sex, race, type of gun most recently acquired, acquisition patterns, or proportion who reported having a background check.
Half of our respondents acquired their most recent gun within the past 5 years (29% within the past 2 years, 21% between 2 and 5 years ago, and the remainder more than 5 years ago) ( Table 2 ). For gun owners who reported acquiring their last firearm within 2 years of the April survey, 22% (95% CI, 16% to 27%) obtained their most recent gun without a background check (Table 3). Sensitivity analyses excluding the 134 respondents who acquired their most recent firearm in 2013, 79 of whom indicated they had acquired their most recent firearm within 2 years of the survey, yielded similar results: 20% (CI, 14% to 26%). Analyses including all 
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134 respondents who indicated that they had obtained their last firearm in 2013 or thereafter likewise yielded similar results: 23% (CI, 18% to 29%). Among gun owners who acquired their most recent firearm within the past 2 years by way of purchase, 13% (CI, 8% to 18%) did so without a background check. For gun owners who purchased their most recent gun from a friend or an acquaintance within the past 2 years, 77% (CI, 62% to 92%) did so without a background check. For those purchasing online, 45% (CI, 9% to 82%) did not have a background check. Among gun owners overall, regardless of when their most recent acquisition occurred, 70% purchased their most recent firearm, and 27% of the latter group (CI, 23% to 30%) did so without a background check. Overall, across all periods, 42% (CI, 38% to 45%) acquired their most recent firearm without a background check.
When respondents who answered "no opinion/ don't know" were assumed either to have or to have not undergone a background check, resulting point estimates fell within the 95% CIs of our primary analyses. For example, with respect to firearm transfers within 2 years of the survey, the lower and upper bounds for point estimates produced by coding missing data in this manner were 18% and 26%, respectively.
For firearms purchased privately within the past 2 years, 50% (CI, 35% to 65%) were obtained without a background check. Among gun owners who reported obtaining their most recent firearm within the past 2 years by way of purchase from a private seller, those who lived in states regulating private firearm sales reported doing so without a background check 26% (CI, 5% to 47%) of the time. Among respondents residing in states without regulations on private firearm sales, 57% (CI, 40% to 75%) of such transfers occurred without background checks ( Table 4) .
DISCUSSION
The number of new guns available for purchase by the U.S. civilian population, all of which are subject to background checks when first acquired, is published annually by the Bureau of Alcohol, Tobacco, Firearms and Explosives (ATF). The ATF data indicate that more than 360 million firearms entered the U.S. market between 1899 and 2013, with 16 million entering in 2013 alone (13). These data, however, do not explain how many of the 55 million U.S. adults who currently own firearms (9) obtained their guns without background checks.
Our finding that 22% (CI, 16% to 27%) of gun owners who recently acquired firearms did so without a background check is lower than the 1994 estimate of "about" 40% (8), which was based on a survey with 2568 respondents (789 gun owners, 251 of whom acquired a firearm within 2 years of the survey) and a 1.4% margin of error for the full sample. No CIs around the 40% statistic were reported. The apparent decline Firearm Acquisition Without Background Checks ORIGINAL RESEARCH in firearm acquisition without background checks over the past 2 decades, based on comparing our findings with those from the 1994 survey, cannot be attributed to differences in the period assessed (both surveys focused on the 2 years before the survey). Our survey asked respondents explicitly about background checks and permits or licenses to purchase, and the 1994 survey asked respondents whether their last acquisition was through a federally licensed firearms dealer. However, the differences in how the 2 surveys assessed background check status also seem unlikely to explain the apparent decline in the proportion of gun owners who reported not having undergone a background check for recent acquisitions. In the 1994 survey, for example, some respondents were not sure whether the source was a federally licensed firearms dealer, and others indicated that the source was a federally licensed firearms dealer but then reported that the transaction was a trade rather than a cash sale or that the source was an acquaintance or a family member (8) .
Regardless of which of these cases were included or excluded, the proportion without a background check ranged from 36% to 43%. Likewise, sensitivity analyses in our survey produced similar estimates regardless of whether we imputed background check status for respondents who indicted "no opinion/don't know" to the background check question, as in our primary analyses, or eliminated these respondents from analyses altogether. Even when we generated upper and lower bounds for our point estimates by assigning all such respondents to either having had or not having had a background check, estimates of the proportion of gun owners who did not have a background check ranged only from 18% to 26%. Lastly, results within our 2015 survey are consistent with a decline since 1994: 31% (CI, 25% to 34%) of current gun owners who obtained their last firearm between 2 and 5 years before our survey and 57% (CI, 53% to 62%) whose last acquisition was more than 5 years before our survey reported completing the transaction without a background check. One reason background checks have become more common in recent years is that compared with gun owners who acquired their most recent firearm several years ago, those who acquired a gun more recently are more likely to have purchased their firearm from a store (where background checks are required by federal law), as Table 2 indicates. Another factor may be that several states have enacted background check regulations for the private sale of firearms. Consistent with the goals of these state-level regulations, we found that 26% (CI, 5% to 47%) of gun owners who lived in a state regulating private sales and who purchased firearms from a private seller in the past 2 years did so without a background check, compared with 57% (CI, 40% to 75%) of those who lived in states that adhered to federal requirements alone.
As with findings from all self-reported surveys, our study's results should be interpreted in light of potential inaccuracies due to recall and social desirability bias (14) , especially for respondent answers that relate to more remote periods. In addition, firearm owners may have acquired their gun in a state with private-sale laws that differ from those of the state in which they resided at the time of the survey. For these reasons, we emphasize our findings related to firearm acquisitions within 2 years of our survey. With respect to potential inaccuracies due to recall and social desirability bias, research suggests that online panel surveys, such as ours, may reduce social desirability bias and yield more accurate estimates of respondent characteristics compared with telephone surveys (15, 16) . Another advantage of online panels is high completion rates for those who begin the survey and the availability of information about panelists who do not elect to take the survey in the first place (12) . In our study, 99% of respondents completed the survey, fewer than 1% declined to answer our stem question about household gun ownership, no one declined to answer the subsequent question regarding whether they personally owned a gun, and fewer than 2% declined to answer the background check questions. Finally, our survey completion rate (55%) is higher than the rates for typical nonprobability, opt-in, online surveys, which are 2% to 16% (12); higher than those of previous national injury surveys that included questions about firearm ownership (17, 18) ; and similar to those from other surveys conducted by GfK (19). Nevertheless, panel members who chose not to participate in our survey may have differed in important ways related to the likelihood of undergoing background checks compared with panel members who chose to participate.
In 2015, 8 national health professional organizations and the American Bar Association called for legislation requiring background checks for all firearm sales between private parties (2). In providing empirical context, the alliance estimated that 6.6 million firearms are sold annually without background checks, an extrapolation based on the most recent data available: the 1994 National Survey on Private Ownership and Use of Firearms, which found that approximately 40% of gun owners who had recently acquired a firearm did so without a background check (8) . Although our estimate suggests that a smaller proportion of gun owners (22%) obtain firearms without background checks today than in the past, our findings nevertheless indicate that millions of U.S. adults annually continue to acquire guns without background checks, often from friends or acquaintances, and disproportionately so in states that do not regulate private firearm sales.
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